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1.
$H$ $\{C_{i}\}_{i=1}^{r}$ $H$ $C_{0}= \bigcap_{i=1}^{r}C_{i}$
(problem of image recovery) $H$ $C_{i}$
(metric projection) $P_{C},$ $(i=1,2, \ldots, r)$ $C_{0}$ $z$
$H$ $C_{i}$ $P_{C_{i}}$ $x\in H$
$P_{C_{1}}(x)=$ argmin $1x-y\Vert.$
$x\in H$ $z\in C_{i}$ z $=$ ix
$C_{i}$ $y$




$C_{i}$ $z$ $P_{C_{i}}z=z$ $F(P_{C_{1}})=C_{i}$
$F(P_{C_{1}})$ $P_{C_{i}}$
(metric
projection) (sunny nonexpansive retraction) 2
1996 Alber [2] 3 (generalized projection)
- [8, 9] 4 (sunny
generalized nonexpansive retraction)
$E$ $C$ $E$
$P_{C},$ $\Pi_{C},$ $Q_{C},$ $R_{C}$ $E$ $C$
$E$ $x$ $C$ $x_{0}$
$x_{0}=P_{C}x \Leftrightarrow \langle J(x-x_{0}), x_{0}-y\rangle\geq 0, \forall y\in C,$
$x_{0}=\Pi_{C}x \Leftrightarrow \langle Jx-Jx_{0}, x_{0}-y\rangle\geq 0, \forally\in C,$
$x_{0}=Q_{C}x \Leftrightarrow \langle x-x_{0}, J(x_{0}-y)\rangle\geq 0, \forall y\in C,$
$x_{0}=R_{C}x \Leftrightarrow \langle x-x_{0}, Jx_{0}-Jy\rangle\geq 0, \forall y\in C$
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4 (1.1) ([8,9] ).
$\Rightarrow$ (metric operator)
$\Rightarrow$ (relatively nonexpansive mapping)
$\Rightarrow$ (nonexpansive mapping)
$\Rightarrow$ (generalized nonexpansive mapping)
[29], - [32]
$W$- ( $W$-mapping)
Aharoni-Censor [1], - [18]
(block mapping)
2 2003 - [24]
Solodov-Svaiter [27] $H$ $C$ $C$
$T$
$\{\begin{array}{l}x_{1}=x\in Cy_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n},H_{n}=\{z\in C:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},W_{n}=\{z\in C:\langle x-x_{n}, x_{n}-z\rangle\geq 0\})x_{n+1}=P_{H_{n}\cap W_{n}}x, n=1,2, \ldots.\end{array}$
$\{\alpha_{n}\}\subset[0,1]$ $P_{H_{n}\cap W_{n}}$ $C$ $H_{n}\cap W_{n}$ (metric projection)
$\{x_{n}\}$ $P_{F(T)}x$ $P_{F(T)}$
$C$ $F(T)$ (hybrid method)
2008 - - [33] - [24]
$\{\begin{array}{l}x_{0}=x\in H, Q_{1}=C\ x_{1}=P_{Q_{1}}x_{0}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n},Q_{n+1}=\{z\in Q_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},x_{n+1}=P_{Q_{n+1}}x, n=1,2, \ldots.\end{array}$
$\{\alpha_{n}\}\subset[0,1]$ $P_{Q_{n}}$ $H$ $Q_{n}$




$E$ $E^{*}$ $E$ (strictly convex)
$\Vert x\Vert=\Vert y\Vert=1$ $E$ $x,$ $y(x\neq y)$ $\Vert x+y\Vert<2$
(uniformly convex) $\Vert x_{n}\Vert=\Vert y_{n}\Vert=1,$ $\lim_{narrow\infty}\Vert x_{n}+y_{n}\Vert=2$
$E$ $\{x_{n}\},$ $\{y$ $\lim_{narrow\infty}\Vert x_{n}-y_{n}\Vert=0$
$E$ $x$ $E^{*}$
$Jx :=\{x^{*}\in E^{*} : \langle x, x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
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$J$ $E$ (duality mapping)
$J$ $E$ $S(E)$ $:=\{x\in$
$E$ : $\Vert x\Vert=1\}$ $S(E)$ $x,$ $y$
(2.1) $\lim_{tarrow 0}\frac{\Vert x+ty\Vert-\Vert x\Vert}{t}$
$E$ Gateaux (G\^ateaux differentiable) $S(E)$
$x,$ $y$ (2.1) $E$ (smooth)
$S(E)$ $y$ (2.1) $S(E)$ $x$
$E$ Gateaux (uniformly G\^ateaux differentiable)
$S(E)$ $x$ (2.1) $S(E)$ $y$ $E$
Fr\’echet (FV\’echet differentiable) (2.1) $S(E)$ $x,$ $y$




(1) $E$ $x$ $Jx$ ;
(2) $E$ $J$ 1 1
$x\neq y\Rightarrow Jx\cap Jy=\emptyset$ ;
(3) $E$ $E^{*}$ $J$
$J_{*}=J^{-1}$ ;
(4) $E$ $J$ ;
(5) $E$ $J$ ;
(6) $E$ $E^{*}$ ;
(7) $E$ $J$ $E$
3.
$E$ $J$ $E$ $E$ $x,$ $y$
$V(x, y)=\Vert x\Vert^{2}-2\langle x, Jy\rangle+\Vert y\Vert^{2}$
$E\cross E$ $\mathbb{R}$ $V$ $V$
([2,17,22] ).
(1) $E$ $x,$ $y$ $(\Vert x\Vert-\Vert y\Vert)^{2}\leq V(x, y)\leq(\Vert x\Vert+\Vert y\Vert)^{2}$ ;
(2) $E$ $x,$ $y,$ $z$ $V(x, y)=V(x, z)+V(z, y)+2\langle x-z,$ $Jz-Jy\rangle$ ;
(3) $E$ $E$ $x,$ $y$ $V(x, y)=0$
$x=y$
$C$ $E$ $C$ $C$ $T$ (generalized
nonexpansive mapping) $F(T)$ $C$ $x$ $F(T)$
$y$
$V(Tx, y)\leq V(x, y)$
([8,9] ). $F(T)$ $T$
$F(T)=\{z\in C :Tz=z\}$ $C$ $p$ $T$ (generalized
asymptotic fixed point) $Jx_{n}$ $Jp$ $*$ $\lim_{narrow\infty}(Jx_{n}-$
$JTx_{n})=0$ $\{x_{n}\}\subset C$ $T$
$\check{F}(T)$
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3.1 ([15,21]). $C$ $H$ $C$ $C$ $T$
$F(T)$ $T$ $F(T)=\check{F}(T)$
$E$ $D$ $E$ $E$ $D$ $R$
(sunny) $E$ $x$ $t\geq 0$
$R(Rx+t(x-Rx))=Rx$
$E$ $D$ $R$ (retraction)
$D$ $x$ $Rx=x$
3.2 ([8, 9]). $E$ $D$ $E$
$R_{D}$ $E$ $D$ $R_{D}$
$E$ $x$ $D$ $y$
$\langle x-R_{D}x, JR_{D}x-Jy\rangle\geq 0$
$J$ $E$
$E$ $D$ $E$ $D$
(sunny generalized nonexpansive retraction)
$E$ $D$ $R_{D}$
$D$ $E$ $D$ $E$
(sunny generalized nonexpansive retract) $E$ $D$
$D$
([8,9] ).




3.4 ([15]). $E$ $D$ $E$
$R_{D}$ $E$ $D$
$\check{F}(R)=F(R)=D$
3.5 ([15]). $E$ $T$ $E$ $E$
$F(T)$









$T_{r}$ $C$ $C$ $r$ $\alpha_{1},$ $\alpha_{2},$ $\ldots$ , $\alpha$ $r$ $0\leq\alpha_{i}\leq 1$






([29, 32] ). $W$ $T_{1},$ $T_{2},$ $\ldots,$ $T_{r}$ $\alpha_{1},$ $\alpha_{2},$ $\ldots$ , $\alpha$
$W$- $W$-
2
4.1 ([16]). $E$ $T_{1}$ , T2, , ri${}_{=1}F(T_{i})$
$F(T_{i})=\check{F}(T_{i})(i=1,2, \ldots, r)$ $E$ $E$ $r$
$\{\alpha_{n,i}:n, i\in \mathbb{N}, 1\leq i\leq r\}$ (0,1] $i\in\{1,2, .\prime. . , r\}$
lim $infnarrow\infty^{\alpha_{n,i}(1-\alpha_{n,i})}>0$ $i\in\{1,2, \ldots, r-1\}$ $\alpha_{n,i}\neq 1$
$n\in \mathbb{N}$ $W_{n}$ $T_{1},$ $T_{2},$
$\ldots$ , $T_{r}$ $\alpha_{n,1},$ $\alpha_{n,2},$ $\ldots,$ $\alpha_{n,r}$
$W$ - $x_{1}=x\in E$




4.2 ([16]). $E$ $T_{1}$ , Tb, . . . , $K_{=1}F(T_{i})$
$F(T_{i})=\check{F}(T_{i})(i=1,2, \ldots, r)$ $E$ $E$ $r$
$\{\alpha_{n,i}:n, i\in \mathbb{N}, 1\leq i\leq r\}$ (0,1] $i\in\{1,2, \ldots, r\}$
$\lim\inf_{narrow\infty}\alpha_{n,i}(1-\alpha_{n,i})>0$ $i\in\{1,2, \ldots, r-1\}$ $\alpha_{n,i}\neq 1$
$n\in \mathbb{N}$ $W_{n}$ $T_{1},$ $T_{2},$
$\ldots,$
$T_{r}$
$\alpha_{n,1},$ $\alpha_{n,2},$ $\ldots,$ $\alpha_{n,r}$
$W$ - $x_{1}=x\in E,$ $Q_{1}=E$







$T_{r}$ $C$ $C$ $r$ $\{\alpha_{i}\}_{i=1}^{r}$ $\{\omega(i)\}_{i=1}^{r}$ $[0,1]$
$\sum_{i=1}^{r}\omega(i)=1$ $C$ $C$ $B$
$B= \sum_{i=1}^{r}\omega(i)(\alpha_{i}I+(1-\alpha_{i})T_{i})$






4.3 ([16]). $E$ $7\ovalbox{\tt\small REJECT}$ $T_{1},$ $T_{2},$
$\ldots$ , $T_{r}$ $\bigcap_{i=1}^{r}F(T_{i})$
$F(T_{i})=F(T_{i})(i=1,2, \ldots, r)$ $E$ $E$ $r$
$\{\alpha_{n,i}:n, i\in \mathbb{N}, 1\leq i\leq r\}\subset[0,1)$ $\{\omega_{n}(i):n, i\in \mathbb{N}, 1\leq i\leq r\}\subset(1,0]$
$i\in\{1,2, \ldots, r\}$ $\lim\inf_{narrow\infty}\alpha_{n,i}(1-\alpha_{n,i})>0$ lim $infnarrow\infty^{\omega_{n}(i)}>0$









$\{\begin{array}{l}y_{n}=B_{n}x_{n},H_{n}=\{z\in E:V(y_{n}, z)\leq V(x_{n}, z)\},W_{n}=\{z\in E:\langle x-x_{n}, Jx_{n}-Jz\rangle\geq 0\},x_{n+1}=R_{H_{n}\cap W_{n}}x, n=1,2, \ldots\end{array}$
$\{x_{n}\}$ $R_{n_{i=1}^{r}F(T_{i})^{X}}$ $R_{n_{i=1}^{r}F(T_{i})}$ $E$
$\bigcap_{i=1}F(T_{i})$
4.4 ([16]). $E$ $T_{1},$ $T_{2},$
$\ldots,$
$T$ $\bigcap_{i=l}^{r}F(Z)$
$F(T)=\check{F}(T_{i})(i=1,2, \ldots, r)$ $E$ $E$ $r$
$\{\alpha_{n,i}:n, i\in \mathbb{N}, 1\leq i\leq r\}\subset[0,1)$ $\{\omega_{n}(i):n, i\in \mathbb{N}, 1\leq i\leq r\}\subset(1,0]$
$i\in\{1,2, \ldots, r\}$ $\lim\inf_{narrow\infty}\alpha_{n,i}(1-\alpha_{n,i})>0$ $\lim\inf_{narrow\infty}\omega_{n}(i)>0$









$\{\begin{array}{l}y_{n}=B_{n}x_{n},Q_{n+1}=\{z\in Q_{n}:V(y_{n}, z)\leq V(x_{n}, z)\},x_{n+1}=R_{Q_{n+1}}x, n=1,2, \ldots\end{array}$
$\{x_{n}\}$ $R_{\bigcap_{i=1}^{r}F(T_{i})^{X}}$ $R_{n_{i=1}^{r}F(T_{i})}$ $E$
$|_{1}F(T_{i})$
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